The use of norms allows performance indicator values to be related to the relevant population of performances. However, it is also necessary to relate performances to the quality of the opposition. The purpose of the current investigation was to determine percentiles for performance indicators in British National Super League netball. Percentiles were determined for different types of match based on the strengths of the teams involved. The strength of the opponent was found to effect teams in the top half of the league differently to teams in the bottom half of the league. Relating a team's performance to the relevant performance norms based on the strength of the opposition permits more effective interpretation of the performance indicators. This information can be used by coaches to identify facets of performance requiring attention and can support more effective decision making and use of video feedback.
INTRODUCTION
Performance analysis is a discipline of sports science concerned with actual sports performance in competition and training [1] . The main areas of performance analysis are technical evaluation, tactical analysis, analysis of movement, coach and player education and performance modelling [2] . The practical purpose of performance analysis is to provide feedback to athletes and coaches to support decision making [3] . There is intrinsic feedback that athletes obtain through participating in sport and extrinsic feedback which augments the intrinsic feedback [4] . Extrinsic feedback includes knowledge of results (outcome) and knowledge of performance (process). When undertaking performance analysis, data about the pattern of activity within a competition is summarised and presented in the form of objective information [4] supported by video sequences of passages of play that are of interest. The need for such feedback within coaching contexts is supported by evidence that coach recall of the most important events occurring within competition has limited accuracy [5, 6] .
The objective analysis of sports performance must use clearly defined, relevant and valid performance indicators and the method of measurement must be demonstrated to be valid and reliable [7] . O'Donoghue and Longville [8] argued that it is more important that performance analysis is undertaken reliably and accurately in coaching contexts than in academic research because of the decisions that are made by players and coaches using the information provided. The interpretation of performance indicator values for a performance can be done by relating the values for the team or individual to those obtained by the opponent(s) in the same match [7] . Alternatively, performance indicator values can be interpreted by relating them to the distribution of performances of a peer group [7] .
Because performances in many sports are influenced by the opposition [9, 10] , an understanding of a team's or individual's typical performance requires a performance profile based on multiple performances [11] . The profiling technique of Hughes et al. [11] determined the number of matches required for a performance indicator's sample mean to be within a chosen percentage of the true mean. The method of Hughes et al. [11] can be criticised for not incorporating different performance indicators into a single performance profile. James et al. [12] developed a profiling technique that overcame this disadvantage by using a graphical technique to represent a performer's profile as the set of relevant performance indicators using confidence limits.
A norm is a standard considered to be acceptable for a given population and can be determined using standard statistics such as the median or the mean. Performance indicator values can be compared to norms to determine if they are low, average or high in relation to the performances of a peer group. There are different ways of standardising performance indicator values including the use of z-scores and percentiles. A z-score is the number of standard deviations a value is above the mean and so negative z-scores are possible as well as positive z-scores. Therefore, z-scores for basketball performance indicators have been mapped onto a 0 to 4 scale to aid interpretation [13] [14] [15] . A given percentile (e.g., the 60 th percentile) is the value such that the given percent (e.g., 60%) of the relevant population have values of less than that value. Percentiles are commonly used in fitness [16] , health [17] and developmental studies [18] allowing values to be evaluated with respect to the relevant population. O'Donoghue [19] devised a method of determining the typical performance together with the consistency of performance and standardising this spread of performances using percentiles for the given level of competition.
Performers should strive to perform at the highest level and knowledge of the nature of elite performance is important. However, as performers progress to elite level, performances need to be monitored in order to identify current aspects of performance requiring attention. Therefore, it is necessary to be able to relate performances to norms for a range of levels. A male tennis player's values for 6 key performance indicators are correlated with the World ranking of the opponent in Grand Slam tournaments [20] . These performance indicators can be expected to be lower when the player is playing against the world number 1 and higher when he is playing against the world number 250. The quality of opposition is also one of the factors influencing the values of technical performance indicators in professional soccer [10] .
The methods of O'Donoghue [19] , Swaglin and Knjaz [14, 15] , Hughes et al. [11] and James et al. [12] can be criticised for not addressing the quality of the opposition when interpreting performance indicator values. Within a tournament, there may be opponents of varying quality. There may be occasions where a narrow loss against higher level opposition involves a better performance (process) and a more creditable outcome than a narrow win against lower level opposition, when the quality of the opposition is considered. The use of different percentiles for performances against different strengths of opposition allows the strength of opposition to be considered when evaluating performance indicators. Therefore, O'Donoghue [20] produced mean values for netball performances for different strengths of international netball team against different strengths of opponents. Blucher and O'Donoghue [21] used quartiles to analyse Commonwealth Games netball performances. There were two types of team specified: World Class (the top 4 teams in the World) and international teams (the remaining 8 participants in the 2006 Commonwealth Games). This meant that there were 4 different types of performance: World Class against World Class, World Class against international, international against World Class, and international against international. This allowed some defeats by World class opponents to be recognised as better performances than some victories over international opponents, when the strength of the opponent was considered. A further advantage of the approach devised by Blucher and O'Donoghue [21] is that different aspects of performance can be related to norms for matches against the given strength of opponent. A performance in sport is not always uniform in quality; some aspects may be above average, others aspects may be average while other aspects are below average. The use of percentiles for different performance indicators allows those aspects most requiring attention to be identified. However, a criticism of the percentiles produced by O'Donoghue [20] and Bucher and O'Donoghue [21] is that they lack precision as they used means and quartiles, respectively.
The purpose of the current investigation was to determine percentiles for British National Super League netball performances. This league is contested by 8 teams who play each other twice during the competition. In the 2005-6, 2006-07 and 2007-08 seasons, there were 96 matches that were between a team that was eventually placed in the top half of the league and a team that was eventually placed in the bottom half of the league. There was only one occasion where a team in the bottom half of the league defeated a team in the top half and there were only 2 draws between such teams. There were more occasions where the team eventually placed 4 th defeated the team eventually placed 3 rd and when the team eventually placed 6 th defeated the team eventually placed 5 th . It was therefore decided to classify strength of team according to whether they finished in the top half of the league or in the bottom half in the given season.
The principles of Blucher and O'Donoghue's [21] technique were applied to British National Super League netball using deciles. The null hypotheses for the study were: (a) that performance indicators were not significantly different between teams in the top and bottom half of the league when they play each other; and (b) that performance indicator values were not affected by the quality of opposition for teams in the top half of the league or for teams in the bottom half of the league.
METHODS

DATA COLLECTION
In netball, the main performance indicators used by coaches relate to possession and shooting [8, 20, 22] . Defensive play can be evaluated by analysing the possession and shooting performance indicators of opposing teams [23] . Ball possessions (from centre passes as well as turnovers) and shots from 59 British National Super League netball matches were analysed. The different events were defined as follows:
•
Centre pass -where a team starts a quarter of the match or restarts the match after a goal has been scored.
Turnover -where a team gains possession from the opposition as a result of making an interception, making a defensive rebound, the opposition throwing the ball out for a sideline pass or a backline pass for the team, where an opposition shot is played out of court and a backline pass is awarded to the team, where the opposition make a foul play when in possession of the ball and a free pass or penalty pass is awarded to the team, and toss-ups that result in possession change.
• Interception -where the team take the ball in open play as a result of an aerial interception of an opposition pass or picking the ball up off the ground where the opponent's pass has not reached a team mate. Interceptions also include shots being tipped and the defending team taking control of the ball.
Defensive rebound -where an opponent's shot does not result in a goal and the ball is caught by one of the defending team's players.
• Sideline -where the ball has been played out of the court area by the opponents who had previously been in possession of the ball and the team are awarded a free throw from one of the sidelines of the court.
• Backline -where an opposition pass or shot has been played off the court through the team's backline and play is restarted by the team being awarded a free pass from the backline.
Free pass -where the opposition lose possession as a result of an umpire awarding a free pass to the team.
Penalty pass -where the opposition lose possession as a result of an umpire awarding a penalty pass to the team.
Toss Up -where the team capture the ball from a toss up when the opposition had been in possession of the ball prior to the umpire awarding the toss up.
• Unimpeded shot -any shot resulting in a goal (irrespective of foul play by the opposition) or where a shot is missed without the umpire signalling for the shot to be retaken due to a foul by an opposing defender.
• Goal -a successful shot resulting in a score being awarded. The events listed previously were collected using a purpose-defined data collection sheet which allowed the number of different possession types, goals emanating from these possessions as well as missed shots to be tallied for each team involved in the match.
RELIABILITY
The reliability of the match statistics produced was tested by applying an inter-observer agreement study of one British National Super League netball match. The match was video recorded and was analysed independently by two observers. This was done without pausing the video so as the conditions of the reliability study would be as close as possible to the conditions used in the main investigation. One observer had 4 years experience using this system as a performance analyst with an international netball squad while the other observer used the system for 8 months working with a university netball squad. Table 1 summarises the results of the reliability study, revealing that the only disagreements between the operators were for two interceptions recorded by one observer and not the other as well as an unimpeded missed shot recorded by one observer but not the other. The disagreement about the interceptions contributed to the disagreements in the total number of turnovers made by each team and also the percentage of those turnovers that led to goals. Similarly, the disagreement about the number of missed shots resulted in a disagreement about the percentage of shots that were scored. The level of inter-operator agreement was considered acceptable as each performance indicator value for each team had percentage errors of less than 5% [24] . 
DATA ANALYSIS
The 4 different types of performance (TvT, TvB, BvT and BvB) were entered into Microsoft Excel (Microsoft Inc., Redmond, Washington) so that the 9 deciles from 10% to 90% could be determined for each performance indicator for each type of performance. The data was also entered into SPSS Version 12.0 (SPSS Inc., Chicago, Il.) so that inferential statistical tests could be performed to compare the different types of performance. The TvB and BvT performances in matches where the teams played each other were compared using a series of Wilcoxon signed ranks tests, recognising that these performances were related. The performances of the remaining pairs of types of performances were compared using a series of Mann Whitney U tests as the performances compared in each test came from different sets of matches. Table 2 shows that in matches between Top Half and Bottom Half teams, the Top Half teams gained significantly more interceptions, defensive rebounds and turnovers in general and significantly greater percentages of centre passes, turnovers and shooting opportunities resulted in goals. Table 3 shows that the quality of opposition affected Top Half teams and Bottom Half teams differently. Top Half teams did not score from a significantly greater percentage of centre passes or turnovers when they were against Bottom Half opponents than when they were against Top Half opponents. However, they achieved significantly more turnovers when playing against Bottom Half opponents than when playing Top Half opponents. Bottom Half teams, on the other hand, did not achieve significantly more turnovers when playing Bottom Half opponents than when playing Top Half opponents, but they did score from a significantly greater percentage of centre passes, turnovers and shooting opportunities when playing against Bottom Half opponents than against Top Half opponents. Table 4 shows the deciles for the four different types of performance that can be used to evaluate a team's performance in a particular match . Performance Indicator Percentile 10% 20% 30% 40% 50% 60% 70% 80% 90% TvT (n=26) % Centre Passes to Goal 34. (Table 2) , the Top Half teams scored goals from a significantly greater percentage of centre passes and turnovers, scored from a significantly greater percentage of shots and gained significantly more turnovers, especially interceptions and defensive rebounds. The greater number of interceptions made by the Top Half teams may be explained by hard defending by all players combined with close marking leading to loose play and indecision by the opponents [25] . Top Half teams may also pre-plan the next pass they will play in the event of an interception [25] leading to smoother transitions from defence to attack [26] . The significantly greater number of defensive rebounds that Top Half teams took in these matches may be explained by their defenders having greater reflexes and jumping ability which are important when defending shots [27] . Table 3 showed that the strength of opposition influenced the performance of Top Half teams and Bottom Half teams in different ways. As expected, both types of team were more successful against Bottom Half opponents than against Top Half opponents. However, the way in which this was achieved was different for the two types of team. Top Half teams scored from a similar percentage of centre passes and turnovers irrespective of the quality of the opponents, but gained significantly more turnovers against opponents in the Bottom Half of the league than against opponents in the Top Half. Bottom Half teams, on the other hand, obtained a similar number of turnovers in matches against different strengths of opponent, but scored from a significantly greater percentage of centre passes and turnovers when playing against Bottom Half opponents than when playing Top Half opponents. The teams in the Top Half of the league may achieve more turnovers against Bottom Half teams than against Top Half teams through dominant defending pressure [26] . Players must concentrate through various stages of defence while the opponents are in possession of the ball [25] . Players in higher level teams will have developed peripheral vision for early tracking of opponents and the ball [26] . Good players will be alert throughout opposition possessions and be able to read and anticipate opponent moves [25, 27] . Alternatively, the higher number of turnovers conceded by Bottom Half teams against Top Half teams may result from basic passing, footwork and positioning errors [28] .
RESULTS
The significant effect of opposition quality revealed in Tables 2 and 3 justifies the consideration of opposition effects when evaluating British National Super League netball performance. The performance evaluation technique proposed here has an advantage over the schemes devised by Hughes et al. [11] , O'Donoghue [19] , James et al. [12] and Swaglin and Knjaz [14, 15] which did not address the strength of the opposition. Opposition effects are one of the largest sources of variability in performance [9] . Therefore, the current paper has provided percentiles for 4 different types of performance (Table 4) which allow performances to be evaluated using percentiles derived from relevant peer performances. A further advantage of the technique used here is that it uses deciles which are more sensitive than the means used by O'Donoghue [20] and the quartiles used by Blucher and O'Donoghue [21] . T-scores have been used to interpret physical and performance tests done by athletes [29] and the use of T-scores based on peer performances for different types of matches addressing opposition quality is an area of future development.
There are commercial match analysis and video feedback packages that support interactive video feedback by integrating digital match video with a match event database where video sequences are associated with each recorded event. The interpretations of performance indicators using percentiles can be used to direct video feedback that is provided to teams. The percentiles allow the squad to focus on those areas of performance that most require attention taking the quality of opposition into consideration. Displaying video sequences of events requiring attention can help the squad identify reasons why those events occurred and make decisions about training drills to avoid such events in future matches [8, 22] . The percentile norms for the type of match played also help to identify events that were performed well which can then be included in motivational videos [30] .
CONCLUSION
The null hypotheses can be rejected, thus: (a) some performance indicators were significantly different between Top Half and Bottom Half teams in matches where they played each other; and (b) some performance indicators were significantly influenced by the quality of opposition for Top Half and Bottom Half teams. The effect of the strength of the opponent is different for teams in the Top Half of the league than it is for teams in the Bottom Half of the league. Teams in the Top Half of the league perform better against teams in the Bottom Half of the league than against teams in the Top Half of the league by gaining more turnovers. Teams in the Bottom Half of the league perform better against opponents in the Bottom Half of the league than against teams in the Top Half of the league by a greater percentage of centre passes and turnovers resulting in goals. When evaluating individual match performances, it may be beneficial to use relevant norms that recognise the strength of opposition in the match. It is recommended that future research investigates whether this approach can be used with performance indicators in other individual and team games to support more effective interpretation of performances in sport.
